Events by unknown
EVENTS
MICROBIOLOGY SEMINAR
November, 1958
REVERSE PASSIVE CUTANEOUS ANAPHYLAXIS. By Zoltan Ovary, Depart-
ment of Microbiology, Johns Hopkins University, Baltimore, Maryland.
Passive cutaneous anaphylaxis (PCA) is the reaction provoked in the skin
of an animal, the guinea pig, by the intradermal injection of antibody fol-
lowed after a suitable latent period by the intravenous injection of antigen
and dye. The antigen-antibody reaction increases capillary permeability,
permitting the dye to pass through the endothelium and stain the animal's
skin. The intradermal injection of histamine produces the same increase of
permeability. Therefore, it is held that the increase of capillary permeability
in the guinea pig's skin is caused by histamine liberated during the antigen-
antibody interaction.
An inverse relationship exists within certain limits between the amount
of antibody injected intradermally and the latent period; however, it is
impossible to obtain any reaction with very large amounts of antibody if the
latent period is less than 15-20 minutes. It is postulated that the antibody
becomes fixed to the endothelial cells during the latent period. This "fixa-
tion" may be a dynamic process; Jancso demonstrated that gamma globulins
are constantly moving in and out of the cell. It is thought that antibody-
modified gamma globulin that can combine with a specific antigen-replaces
some of the nonspecific "normal" gamma globulin of the cell, and that the
antigen-antibody reaction liberating histamine occurs on or in the cell
membrane.
Reverse anaphylaxis refers to the injection of antigen before antibody. It
is impossible to obtain a reverse anaphylactic reaction with most antigens
(such as bovine gamma globulin or polysaccharide antigens). However,
when rabbit or human gamma globulin is used as the antigen, reverse ana-
phylaxis occurs. This illustrates the necessity of "fixation" of antigen or
antibody to the cells of the host in order for a reaction to occur; only rabbit
or human gamma globulins are "fixed."
It is impossible to induce PCA using horse, chicken, or sheep antibody,
such as anti-egg albumin, but rabbit, guinea pig, or human antibodies will
give PCA. It is postulated that this discrepancy is due to lack of fixation of
horse antibody to the guinea pig's cells. If rabbit or human gamma globulin
is used as the antigen, the corresponding guinea pig, horse, chicken, or sheep
sera (with anti-rabbit or anti-human gamma globulin) will give reverse
PCA reactions.
Normal horse gamma globulin or horse anti-Pneumococcus type III
antibody does not inhibit the PCA reaction of rabbit anti-egg-albumin since
horse antibody does not compete with rabbit antibody for the receptor sites
of the guinea pig's endothelial cells. However, horse antibody (such as anti-
egg albumin) is present at the injected site, since it can compete with rabbit
anti-egg albumin for the antigen (egg albumin) if the latter is given at
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threshold levels. Therefore, horse antibody is not fixed to "receptor sites" as
it cannot provoke PCA. Even large amounts of horse antibody (fifty times
the amount of rabbit antibody) diffuse from the area rapidly, while rabbit
antibody is still present.
D. W. B.
NU SIGMA NU LECTURE
December 10, 1958
SODIUM AND THE CENTRAL NERVOUS SYSTEM. By Dr. Robert E. Cooke,
Professor of Pediatrics, The Johns Hopkins University School of Medicine,
Baltimore, Maryland.
The site of the selective permeability exhibited by the brain has been
postulated by some to be the perivascular space of Virchow and Robin,
which is the extension of the subarachnoid space around small cerebral
vessels. Current thought, however, favors the concept of a "blood-brain
barrier" determined by the composition and sealing effect of a pericapillary
ground substance. Cerebral capillaries are composed of capillary endothelium
and a basement membrane, and are surrounded by closely applied end-feet
from glial cells, rather than by any sort of space. The ground substance may
be high in sodium, because the sodium content of brain is high and somewhat
resembles cartilage in composition, leading to the speculation that the brain
may be rich in intercellular matrix.
Isotope dilution techniques have shown that heavy water (D20) ex-
changes in the brain rapidly and freely on a molecular basis and does not
require secretion of the choroid plexuses. Sodium exchange is likewise
through the capillaries as well as through the plexuses, but is quite slow,
requiring 62 hours to reach equilibrium with the "sodium space." Anions
like thiocyanate and bromide gain access to the brain through the choroid
plexuses via the cerebrospinal fluid. The ratio of these ions to chloride in
brain after intravenous injection mirrors the ratio in CSF and not that
in plasma.
Lowering the extracellular sodium concentration, as in Yannet's experi-
ments in which glucose and water were injected intraperitoneally, causes
water to rush into the brain, leading to somnolence and ostensibly lowered
electroshock threshold. Acute hypernatremia, as in severe dehydration in
small infants, has been shown to give rise to vascular damage (subdural
hemorrhage), convulsions, and frequently irreversible damage. The bleeding
encountered here may be due to a tearing of bridging veins as water leaves
the cells rapidly and engorges the perivascular space. If a solution of urea
rather than of sodium chloride is administered, neurological signs abate as
secondary movement of the freely diffusible solute into the cells aids in the
osmotic readjustment.
An effect of the sodium ion on membrane potential has been postulated to
explain its actions, but such a theory would necessarily predict, from the
Hodgkin equation, that a rise in extracellular sodium would cause a lowered
membrane potential. This leaves unexplained Woodbury's observation that
saline drunk by adrenalectomized rats raises their electroshock threshold,
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and lowering of extracellular sodium concentration lowers electroshock
threshold. Actually the PNa in the Hodgkin equation is low, and membrane
potential would be changed little by changes in sodium, more by changes in
chloride, and still more by changes in potassium concentration. It seems
reasonable, therefore, to attribute neurological effects in hypernatremia to
vascular injury. Clinically, patients do not have seizures until the sodium
concentration is falling, which is consistent with the hypothesis that the
elevated sodium keeps the seizure threshold up during the period in which
vascular changes have predisposed to the seizure state. Once the sodium
concentration has been lowered, the neurons may fire, and the seizure does
in fact occur.
M. S. M.
ZOOLOGY JOURNAL CLUB
January 7, 1959
PHYSIOLOGY OF HIBERNATION. By Charles P. Lyman, Museum of Com-
parative Zoology, Harvard University, Cambridge, Massachusetts.
Hibernation occurs primarily in three orders of mammals, the Chiroptera,
Insectivora, and Rodentia. The rodents as a group are the hibernators par
excellence, and the present results deal exclusively with them. Examples are
the ground squirrel, woodchuck, dormouse, and hamster.
All rodents curl up in hibernation as if to reduce heat loss, but the gradient
is so small that it can hardly be significant. The body temperature follows
the environmental temperature closely (usually about 10 C. higher) between
about 20 C. and 17° C. Outside this range the animal usually wakens.
Oxygen consumption is about 1/30 to 1/50 normal, breathing rate is one to
two per min., and heart rate is one to twenty per min. (as opposed to several
hundred per min. normal). Diastolic blood pressure may be reduced below
10 mm. Hg. Electrical activity in the cerebral cortex is reduced consider-
ably; the hamster is extreme, showing no activity at all, spontaneous or
induced. Contrary to most mammalian nerves, which show total blockage at
100 C., hamster nerves function to about 30 C. Similarly, the heart does not
fibrillate until about 30 C. There does exist some mitotic activity and cell
aging.
Conditions of homeostasis still obtain during hibernation. Blood sugar
level and pH are regulated normally. CO2 is regulated; there is a linear rela-
tion between per cent CO2 and respiration rate, and the animal wakens if the
CO2 reaches 8 or 9 per cent. There exists some homiothermism to maintain
the animal always slightly above the environmental temperature.
Waking from hibernation is characterized by an increase in oxygen
consumption, heart rate, and blood pressure. The temperature increases
anteriorly much faster than posteriorly due to a process of differential vaso-
constriction. Muscular activity is increased, accompanied by much shivering.
There is rapid blood glucose mobilization, with a concomitant depletion of
liver and muscle glycogen.
Entrance into hibernation is characterized in some species by early
preparation, such as food storage and fat accumulation. The body fat often
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becomes less saturated such that its melting point is lowered. Oxygen con-
sumption, heart rate, and blood pressure decrease before the body tempera-
ture falls, indicating that the temperature drop is probably the result of, not
the cause of, the other phenomena. Rather than the normal process of vaso-
constriction which occurs in the cold, temperature decrease upon entering
hibernation brings about vasodilation.
F. M. W.
January 14, 1959
THE BIOCHEMICAL CYTOLOGY OF THE LIVER CELL. By Alex B. Novikoff,
Albert Einstein Medical College, New York, New York.
In recent years the techniques of differential centrifugation, electron micros-
copy, and cytochemistry have added much to our knowledge of the cell.
Information gained from these sources, when related to a multitude of
pertinent biochemical data, provide the beginnings of a solution to the
problem of relating structure and function in the living system.
Electron micrographic studies of histochemically treated rat liver tissue
have yielded information on the precise localization of ATPase. The bulk of
this enzyme is removed or inactivated during Formal-Calcium fixation and
other histological procedures; it does, however, remain in cells associated
with the bile canaliculi. Electron micrographs of histochemically treated
tissue show that the ATPase is found in or on the plasma membrane, espe-
cially where the latter projects into the lumen of the canaliculus. The enzyme
is similarly found at the surfaces of both endothelial glomerular cells and
base cells of the proximal convoluted tubules of the rat kidney. In all of these
cases it seems to be located where relatively high metabolic activity might be
expected to occur at the cell surface.
These studies, and several others, emphasize the fact that the term "liver
cell" is a great generalization. Because of such things as the differential
distribution of many enzymes, and the differences in mitochondrial mor-
phology of peripheral and central liver cells, a great heterogeneity of cell
types exists. These facts re-emphasize the inseparability of structure and
function in the living cell, and suggest further that what substances and
structures are present in any single cell may in many respects be dependent
upon the precise location of that cell in the functioning gross anatomical
structure of which it is part.
N. K. W.
BIOPHYSICS SEMINAR
February 2, 1959
VIRUS INDUCED ACQUISITION OF METABOLIC FUNCTION. By Seymour S.
Cohen, University of Pennsylvania, Philadelphia.
When certain of the T-series bacteriophages infect susceptible forms,
such as Escherichia coli, profound alterations in bacterial cell metabolism
occur. Thus, in the normal cell, of every four phosphorus atoms taken up,
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one is incorporated in DNA while three go into RNA; in the infected bac-
terium, on the other hand, all four atoms become associated with DNA
molecules.
Recent work on the enzymic properties of E. coli indicate in part, how
such drastic changes in metabolism may occur. Following injection of the
genetic material of T-even phages into E. coli, two new enzymes, 5-hydroxy-
methylase and thymidylate synthetase, appear in cell homogenates. The
former is active in the final biosynthetic step in the formation of 5-hydroxy-
methylcytosine. This compound is one of the four bases found in phage
DNA; it is never present in bacterial DNA. The second enzyme was found
when a thymine deficient bacterial mutant (that could not synthesize DNA)
was infected by T2-B phage. Phage DNA was synthesized. The enzyme that
bridged the missing link in the chain of thymine synthesis was formed in
great quantity after infection.
It is noteworthy that neither of the inducible enzymes appear following
infection by most T-odd phages, by K12x phages, or by "ghosts" of T2
phages. The only known exception is T5, a form lacking 5-hydroxymethy-
cytosine. Just as would be expected, E. coli infected with this virus contain
thymidylate synthetase but never any 5-hydroxymethylase. Since such
phage-induced metabolic properties are so closely related to the requirements
of phage reproduction, it is thought that relatively simple systems like this
one may be an excellent place to study the action of genetic material. One
proviso is, however, that a specialized system is being dealt with-one
concerned almost completely with DNA production and metabolism.
N. K. W.
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